CX-20



This article was downloaded by: [Northwest Fisheries Science Ctr - F-NWC]

On: 12 October 2010

Access details: Access Details: [subscription number 918152824

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Human and Ecological Risk Assessment: An International Journal
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713400879

Extrapolating Growth Reductions in Fish to Changes in Population

Extinction Risks: Copper and Chinook Salmon

Christopher A. Mebane®; David L. Arthaud"

2 U.S. Geological Survey, National Marine Fisheries Service, Boise, ID, USA ® National Marine Fisheries
Service, Boise, ID, USA

Online publication date: 11 October 2010

To cite this Article Mebane, Christopher A. and Arthaud, David L.(2010) 'Extrapolating Growth Reductions in Fish to
Changes in Population Extinction Risks: Copper and Chinook Salmon', Human and Ecological Risk Assessment: An
International Journal, 16: 5, 1026 — 1065

To link to this Article: DOIL: 10.1080/10807039.2010.512243
URL: http://dx.doi.org/10.1080/10807039.2010.512243

PLEASE SCROLL DOWN FOR ARTICLE

Full ternms and conditions of use: http://ww. informaworld.coniterns-and-conditions-of-access. pdf

This article nay be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
wi || be conplete or accurate or up to date. The accuracy of any instructions, fornulae and drug doses
shoul d be independently verified with prinary sources. The publisher shall not be Iiable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

CX_001085




- F-NWC] At: 17:16 12 Cctober 2010

Downl oaded By: [Northwest Fisheries Science Ctr

Human and Ecological Risk Assessment, 16: 1026-1065, 2010
ISSN: 1080-7039 print / 1549-7860 online
DOI: 10.1080,/10807039.2010.512243

Hazard Assessment Articles

Extrapolating Growth Reductions in Fish
to Changes in Population Extinction Risks:
Copper and Chinook Salmon

Christopher A. Mebane' and David L. Arthaud®
'U.S. Geological Survey, National Marine Fisheries Service, Boise, ID, USA;
2National Marine Fisheries Service, Boise, ID, USA

1026

CX_001086



Extrapolating Growth Reductions to Extinction Risks

Key Words: Cu, extinction risk, Chinook salmon, population modeling, size-
selective mortality, threatened species.

17:16 12 Cctober 2010

- F-NWC] At:

o]
o
o
c
5
@
»
o
@
<
]
b
-
?
]
2
-
2

Downl oaded By:

Hum. Ecol. Risk Assess. Vol. 16, No. 5, 2010 1027

CX_001087




C. A. Mebane and D. L. Arthaud

17:16 12 Cctober 2010

- F-NW AL

o]
o
o
c
5
@
»
o
@
<
]
b
-
7
H
2
-
2

Downl oaded By:

Hum. Ecol. Risk Assess. Vol. 16, No. 5, 2010

CX_001088




Extrapolating Growth Reductions to Extinction Risks

17:16 12 Cctober 2010

- F-NW A

e}
o
o
c
5]
]
@
o
@
<
<n
iI
-
@
2
z
-
2

Downl oaded By:

Hum. Ecol. Risk Assess. Vol. 16, No. 5, 2010 1029

CX_001089




C. A. Mebane and D. L. Arthaud

17:16 12 Cctober 2010

- F-NWg A

o}
o
)
c
3
]
@
o
5]
<
)
T
-
@
2
z
-
2

Downl oaded By:

Hum. Ecol. Risk Assess. Vol. 16, No. 5, 2010

CX_001090




Extrapolating Growth Reductions to Extinction Risks

17:16 12 Cctober 2010

- F-NWC] At:

.
o]
o
o
c
5
@
»
o
@
<
]
b
-
7
]
2
-
2

Downl oaded By:

Hum. Ecol. Risk Assess. Vol. 16, No. 5, 2010 1031

CX_001091




C. A. Mebane and D. L. Arthaud

17:16 12 Cctober 2010

- F-NWg A

o}
)
)
c
3
]
@
o
5]
<
®
.
-
@
2
Z
-
2

Downl oaded By:

Hum. Ecol. Risk Assess. Vol. 16, No. 5, 2010

CX_001092




Extrapolating Growth Reductions to Extinction Risks

17:16 12 Cctober 2010

- F-NWg At

o}
o
)
c
3
]
@
o
5]
<
®
T
-
@
2
Z
-
2

Downl oaded By:

Hum. Ecol. Risk Assess. Vol. 16, No. 5, 2010 1033

CX_001093




C. A. Mebane and D. L. Arthaud

17:16 12 Cctober 2010

- F-NW A

[e]
o
o
c
5
@
»
o
@
<
]
T
-
?
H
Z
-
2

Downl oaded By:

Hum. Ecol. Risk Assess. Vol. 16, No. 5, 2010

CX_001094




olating Growth Reductions to Extinction Risks

17:16 12 Cctober 2010

- F-NWg A

(o]
o
o
c
5
@
»
o
@
<
)
T
-
17
]
2
P
2

Downl oaded By:

Hum. Ecol. Risk Assess. Vol. 16, No. 5, 2010 1035

CX_001095




C. A. Mebane and D. L. Arthaud

17:16 12 Cctober 2010

- F-NWO A

o]
o
o
c
5
@
»
4]
@
<
]
T
-
?
H
Z
-
2

Downl oaded By:

Hum. Ecol. Risk Assess. Vol. 16, No. 5, 2010

CX_001096




Extrapolating Growth Reductions to Extinction Risks

17:16 12 Cctober 2010

- F-NWQ At

o]
o
o
c
5
@
»
o
@
<
]
b
-
7
]
2
-
2

Downl oaded By:

Hum. Ecol. Risk Assess. Vol. 16, No. 5, 2010 1037

CX_001097




CX_001098




Extrapolating Growth Reductions to Extinction Risks

17:16 12 Cctober 2010

- F-NWC] At:

o]
o
o
c
5
@
»
o
@
<
]
b
-
7}
H
2
-
2

Downl oaded By:

Hum. Ecol. Risk Assess. Vol. 16, No. 5, 2010 1039

CX_001099




[=}
=}
=
=
o
S
x
O

0TOZ 490030 2T 9T:LT W [VMN-4 - 110 90U 195 sd11ays 14 IsamylloN] :Ag papeo jumoq




Extrapolating Growth Reductions to Extinction Risks

17:16 12 Cctober 2010

- NV At

e}
o
o
c
5]
]
@
o
@
<
<n
T
-
@
2
z
-
2

Downl oaded By:

Hum. Ecol. Risk Assess. Vol. 16, No. 5, 2010 1041

CX_001101




C. A. Mebane and D. L. Arthaud

17:16 12 Cctober 2010

- F-NWg A

e}
o
o
c
5]
]
@
o
@
<
m
iI
-
@
2
z
o
2

Downl oaded By:

Hum. Ecol. Risk Assess. Vol. 16, No. 5, 2010

CX_001102




Extrapolating Growth Reductions to Extinction Risks

17:16 12 Cctober 2010

- NV At

e}
o
o
c
5]
]
@
o
@
<
<n
T
-
@
2
z
-
2

Downl oaded By:

Hum. Ecol. Risk Assess. Vol. 16, No. 5, 2010 1043

CX_001103




C. A. Mebane and D. L. Arthaud

17:16 12 Cctober 2010

- F-NWg A

e}
o
o
c
5]
]
@
o
@
<
m
iI
-
@
2
z
-
2

Downl oaded By:

Hum. Ecol. Risk Assess. Vol. 16, No. 5, 2010

CX_001104




Extrapolating Growth Reductions to Extinction Risks

17:16 12 Cctober 2010

- F-NWg A

[e]
o
o
c
5
@
@
o
@
<
)
T
-
17
]
2
P
2

Downl oaded By:

Hum. Ecol. Risk Assess. Vol. 16, No. 5, 2010 1045

CX_001105




C. A. Mebane and D. L. Arthaud

17:16 12 Cctober 2010

- F-NWg A

e}
o
o
c
5]
]
@
o
@
<
m
T
-
@
2
z
-
2

Downl oaded By:

Hum. Ecol. Risk Assess. Vol. 16, No. 5, 2010

CX_001106




Extrapolating Growth Reductions to Extinction Risks

17:16 12 Cctober 2010

- F-NWQ At

o]
o
o
c
5
@
@
o
@
<
]
b
-
17
]
2
-
2

Downl oaded By:

Hum. Ecol. Risk Assess. Vol. 16, No. 5, 2010 1047

CX_001107




C. A. Mebane and D. L. Arthaud

17:16 12 Cctober 2010

- F-NWC] At:

o]
o
o
c
5
@
»
o
@
<
]
b
-
7
H
2
-
2

Downl oaded By:

Hum. Ecol. Risk Assess. Vol. 16, No. 5, 2010

CX_001108




Extrapolating Growth Reductions to Extinction Risks

17:16 12 Cctober 2010

- NV At

e}
o
o
c
5]
]
@
o
@
<
<n
T
-
@
2
z
-
2

Downl oaded By:

Hum. Ecol. Risk Assess. Vol. 16, No. 5, 2010 1049

CX_001109




C. A. Mebane and D. L. Arthaud

17:16 12 Cctober 2010

- F-NWG AL

[e]
o
o
c
5
@
»
o
@
<
]
b
-
7
H
2
-
2

Downl oaded By:

Hum. Ecol. Risk Assess. Vol. 16, No. 5, 2010

CX_001110




1
-
-
=
o
S
x
O

0TOZ 4900120 2T 9T LT W [WN-d4 - 410 92ud 105 sd 14ays Id IsamylloN] :Ag papeo jumoq




C. A. Mebane and D. L. Arthaud

17:16 12 Cctober 2010

- F-NWO A

o]
o
o
c
5
@
»
4]
@
<
]
T
-
?
H
Z
-
2

Downl oaded By:

Hum. Ecol. Risk Assess. Vol. 16, No. 5, 2010

CX_001112




Extrapolating Growth Reductions to Extinction Risks

17:16 12 Cctober 2010

- F-NWC] At:

o]
o
o
c
5
@
»
o
@
<
]
b
-
7
H
2
-
2

Downl oaded By:

Hum. Ecol. Risk Assess. Vol. 16, No. 5, 2010 1053

CX_001113




C. A. Mebane and D. L. Arthaud

17:16 12 Cctober 2010

- F-NWC] At:

o]
o
o
c
5
@
»
o
@
<
]
b
-
7
H
2
-
2

Downl oaded By:

Hum. Ecol. Risk Assess. Vol. 16, No. 5, 2010

CX_001114




Extrapolating Growth Reductions to Extinction Risks

17:16 12 Cctober 2010

- F-NWg At

o]
o
o
c
5
@
»
o
@
<
]
T
-
7
H
2
-
2

Downl oaded By:

Hum. Ecol. Risk Assess. Vol. 16, No. 5, 2010 1055

CX_001115




C. A. Mebane and D. L. Arthaud

17:16 12 Cctober 2010

- F-NW At

(o]
o
o
c
5
@
»
4]
@
<
]
b
-
7}
H
2
-
2

Downl oaded By:

Hum. Ecol. Risk Assess. Vol. 16, No. 5, 2010

CX_001116




Extrapolating Growth Reductions to Extinction Risks

17:16 12 Cctober 2010

- F-NWg At

(o]
©
o
c
5
@
»
o
@
<
]
T
-
?
]
2
-
2

Downl oaded By:

Hum. Ecol. Risk Assess. Vol. 16, No. 5, 2010 1057

CX_001117




C. A. Mebane and D. L. Arthaud

17:16 12 Cctober 2010

- F-NWC] At:

(o]
o
o
c
5
@
»
o
@
<
]
b
-
7
]
2
-
2

Downl oaded By:

Hum. Ecol. Risk Assess. Vol. 16, No. 5, 2010

CX_001118




Extrapolating Growth Reductions to Extinction Risks

17:16 12 Cctober 2010

- F-NW AL

(o]
o
o
c
5
@
»
o
@
<
]
b
-
?
]
2
-
2

Downl oaded By:

Hum. Ecol. Risk Assess. Vol. 16, No. 5, 2010 1059

CX_001119




C. A. Mebane and D. L. Arthaud

17:16 12 Cctober 2010

- F-NWg A

.
o}
o
)
c
3
]
@
o
=
@
<
®
.
-
@
2
z
-
c
2

Downl oaded By:

Hum. Ecol. Risk Assess. Vol. 16, No. 5, 2010

CX_001120




Extrapolating Growth Reductions to Extinction Risks

17:16 12 Cctober 2010

- F-NWg A

.
o}
o
)
c
3
]
@
o
=
@
<
@
.
-
@
2
z
-
c
2

Downl oaded By:

Hum. Ecol. Risk Assess. Vol. 16, No. 5, 2010 1061

CX_001121




C. A. Mebane and D. L. Arthaud

2010

17:16 12 Cctober

- F-NWg A

.
o}
o
)
c
5]
]
@
o
=
@
<
@
.
-
@
2
z
-
c
2

Downl oaded By:

Hum. Ecol. Risk Assess. Vol. 16, No. 5, 2010

CX_001122




Extrapolating Growth Reductions to Extinction Risks

2010

17:16 12 Cctober

- F-NW A

.
o}
o
)
c
3
]
«
o
=
@
<
®
T
-
@
2
z
-
c
2

Downl oaded By:

Hum. Ecol. Risk Assess. Vol. 16, No. 5, 2010 1063

CX_001123




C. A. Mebane and D. L. Arthaud

2010

17:16 12 Cctober

- F-NWg A

.
o}
o
)
c
3
]
@
o
=
@
<
®
.
-
@
2
Z
-
2

Downl oaded By:

Hum. Ecol. Risk Assess. Vol. 16, No. 5, 2010

CX_001124




17:16 12 Cctober 2010

[Northwest Fisheries Science Ctr - F-NW] At:

Downl oaded By:

Extrapolating Growth Reductions to Extinction Risks

Hum. Ecol. Risk Assess. Vol. 16, No. 5, 2010

1065

CX_001125





